BRIDGE DESIGN DETAILS APRIL 1990 7-0

The following pages of Bridge Design Detafls, Section 7, have been reviewed in February 1990 and
found to be valid and appropriate for continued use:

Page Date Title
7-20 January 1974 Pier Column
7-36 December 1974 Web Wall for Pile Bents

These pages will be updated from time-to-time when significant changes in the technology occur.
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Floyd L. Mellon
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BENT SHEET CHECK LIST
1. Plan
a. Place at top left side of sheet, oriented looking ahead on stationing or ahead on bent numbering.
b. Scale Y4" = 1'-0" usually.
c. Do not show layout information that is shown on Foundation Plan.
d. If main reinforcement cannot be shown in Plan, show in a Plan of Cap Reinforcement diagram.
e. Check List:
1. Show North arrow here or below on Footing Plan.
2. Show reference lines (usually centerline column or centerline between columns) parallel to
girders for bar cutoffs and placement.
3. Show a few stirrups at ends of cap on skews and partial stirrups at round, octagonal
columns, etc. (7-45)
4. Show drains, if used, and detail reinforcement around drains.
5. Standard Cap Notes (similar to Deck Reinforcing Notes).
6. Show utility opening.
2. Elevation
a. Place below Plan. Project from face of bent cap for skews.
b. Same scale as Plan. Usually %" = 1'-0".
¢. Girders need not be shown.
d. Check List:
1. Show utility openings.
2. Show deck overhang reinforcement.
3. Show drain and drain pipe if required.
4. Show all footings.
5. Show some column bars and stirrups or spirals. (7-31.3)
6. Show a few footing reinforcing bars to identify location of bars in mat. (7-21)
7. Show column geometrics here or in a diagram for “architectural columns”. (7-30)
8. Seal course note if needed. (7-20.1)
9. Show some piles.

. Show cap stirrup spacing taken along centerline bent with special stirrup spacing at column.
. Identify concrete types if not shown on “Girder Layout” or “Typical Section” sheet.

. Show location of Sections.

. Show footing elevations only if they are not shown on Foundation Plan.
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3. Footing Plan

e o

€.

Show below “Elevation” if room is available.

Scale %" = 1'-0". Reinforcing pattern may be shown in this view at this scale.

Show all footings, but do not re-detail similar footings; use notes.

Show complete pile layouts. Locate from centerline column = centerline footing and centerline
bent.

Do not repeat alignment given on Foundation Plan.

4. Cap Section (7-41)

a.
b.
c.

Scale %" = 1'-0" minimum; 4" = 1'-0" preferred.

Show maximum main reinforcing.

Show clearances to main cap reinforcing. Use outside deformation diameter to assure that deck
clearance can be maintained. See page 13-10 for rebar dimensions.

5. Column Section

a.
b.

Same scale as Cap Section.
Several sections may be needed for architectural columns and variable bar patterns.
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PIER COLUMN

| N
-
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- oo

L >

o= = o -

[ ,§ o 10 Original ground or

Wx S grading plane

€8 5

5 2 /

Elo & —1 ———— Construction joint

— ya ,—Elev. [Min. clear size of excavation
\\/7) <o Pay limit of concrete

Structure Excavation, Pier column

Exr.qvated surface

Concrete to be
placed against
undisturbed g
material

TTAW,

N

Pay limit of structure
excavation, Pier column.

@ SECTION A-A

Structural Concrete, Pier column ‘\

L

—

(S

v

l
4
l
!

X structure Excavation, Pier column
FZ7] Structure Excavation
E==] structure Backfill

NOTE TO DESIGNERS:

l. Use Pier Column in hard material where conventional CIDH methods
are not feasable .

2. Elevations shown are upper and lower limits of hard material excavation .

3. Construction joint to be placed |' min. below finished grade .
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Footing With Seal Course

Structural Concrete
Bridge

r = ™ " r "

S 0 0 0 0 O o o o

Bridge Footing

-t«— Plan Elevation

Structural Concrete t

Concrete

-t— Plan Elevation

Seal Course t

oJ ©J oJ

Spread Footing Pile Footing

NOTE: Seal course to be placed only when NOTE: Seal course to be placed only when
ordered by the Engineer. Estimated ordered by the Engineer. Estimated

quantities involved are based on the seal quantities involved are based on the seal
thickness shown. The thickness to be
used will be determined in the field by the
Engineer. When seal is not used, the
bottom of the reinforced footing shall be

thickness shown. The thickness to be
used will be determined in the field by the
Engineer. When seal is not used, the
bottom of the reinforced footing shall

placed at the elevation shown for bottom remain at the elevation shown.

of seal.

Note to Designer:

When pile footings are subject to critical
scour, placing Plan Elevation at bottom of seal
course may be advisable.

7-20.1
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Structure Excavation Type D

C>/\ /'\O

Approx. OG

W/ N\ | W\ W/ \74\

@ &)

) Y

N,

Spread Footing o Pile Footing

@ Place footing concrete against undisturbed material.
@ Structure Excavation Type D (give location).

NOTE TO DESIGNERS: Use Structure Excavation Type D where wet conditions are possible but
no seal course is shown. Reference Structure Excavation Type D on the
plans by a note (i.e., Structure Excavation Type D @ Bent 3 only) or as
delineated above. Pay limits are defined in the Standard Specifications
and Standard Plans.

Structure Excavation Type D Page 7-20.2
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’/- Symmetrical about & column
N Column reinforcement
Extend column spiral into ' \ ~e—— Face of column
footing at same pitch as in s
column. Spiral may be | _Footing "d” min_ E
disqontinqous at the top . #51L_@ 12 max spacing all around
footing reinforcement. | - 5" maxtyp column (typ)(hook around top and
bottom mat)
é' (¢ NERNERO) ’o Y
[ N LUNLELEL
i |}t
Point of tangency of column /: =~ s

reinforcement (typ) — |

Fixed Column

N Column reinforcement

~=—— Face of column

Footing “d” min
B —

< — Expansion joint #5 E@ 12 max spacing all around
:'_2 filler (see note 6) column (typ)(hook around top and
/——/ bottom mat)

oo

—f
6" max typ i

l T P
Hinge reinforcement ——>\
2. ¢ PIL o[ S[e. % & & 3

Hinged Column

Footing Reinforcement
Notes to Designer:

#SC@ 12 is the minimum equivalent required, see BDS Article 4.4.7.3.

For minimum top of footing reinforcement requirements, see BDS Article 4.4.6.3.3.

For design requirements for column hinge, see BDS Article 8.16.4.5.

When hinge is used for oblong columns having overlapping spirals, hinge reinforcement must be
detailed to clear the spirals.

Locations for permissible discontinuities in spiral reinforcing must be shown on the plans.

The thickness of the expansion joint filler should allow maximum column deflection without crushing
the edge of the column concrete against the footing and should have a minimum thickness of ",

OO

oo

7-21
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Guidelines for Column Tvpe Selection

The following pages contain Standard Architectural Columns with
prismatic sections, with one-way flares and with two-way flares.
These standard columns were developed to limit variations in
dimensions for the different shapes and flares. The standards
have enough variations so that one of the sections should be
appropriate for practically any situation. However, there are
certain shapes that are more adaptable to a greater number of
conditions and their use is encouraged to increase column form
re-use from project to project.

It is not intended that all columns conform exclusively to the
standard column shapes. It is the intent that all designers

are made aware that unique forms are expensive and that, in
most cases, a pleasing appearance can be achieved at a minimum
cost by utilizing a standard column shape. The column type
selection is still a joint effort of the designer and the
bridge architect. When the situation merits it, special columns
should be used. However, in typical situations, greater e€fort
should be made to utilize the more common shapes and sizes.

Forms for architectural columns with curvilinear surfaces are
expensive. A new r~olumn form for a typical overcrossing

may cost as much as $15,790 or around 5% of the total cost

of the bridge. Obviouslv, if column forms can be reused
from job to job the cost of construction can be significantly
reduced.

The following guidelines are to promote uniformity in column
type selection and to increase the re-utilizations of column
forms:

1. The octagon and circle are suitable for most situations
and are readily expanded into cross sections that are
equally suitable. Spiral reinforcing cages, which are
desirable for increased earthquake resistance, fit well
in these cross sections.

2. The hexagon and rectangle are not as architecturally
versatile and should be considered only for certain
situations.

3. One-way flares generally provide sufficient architectural

accent for most situations. Two-way flares should only
be used in special situations where a stronger architec-
tural impact is required.
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7-30.1

————

Prismatic columns are verv utilitarian and have a
definite lace in our designs. They are suitable for
multi-coi.umn bents, bridges with low public exposure,
highly industralized areas and locations, etc.

Architectural treatment of column surfaces such as
tecturing, insets and fillets, do not have a very
strong impact. Considerations of their use should be
strongly evaluated and, in general, limited to areas
where pedestrian and low speed vehicular densities
are heavy.

Designers have frequently used two or more column sizes
on one project. Keeping in mind the cost of producing

a column form, the designers should recognize that
greater economy might result from oversizing the smaller
columns to allow re-use of the large column forms. Real
economy is not based solelv on the use of the least
amount of materials.

——
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Standard Architectural Columns
Prismatic

Superstructure soffit —/I

1H

—" Q<— Octagon

1S

10
—-' @ Circle

~s— Square

Section A-A
COLUMN TYPE 1

7-31

Column Type 1

Shaft t

4|

5-6"

7

w varies
lf————————
1%t to 2t

8

1WH

U

1Wo

U

1WR

M)

N
1WS

Section B-B
COLUMN TYPE 1W
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Standard Architectural Columns
One Way Flare

Top section for 2H shown. Others
similar except as noted.

a,

Section A-A

e

Parabolic Flare

[
—~/m)

‘ /“‘W ‘

f?

- ‘ C>‘— Hexagon

2H

«' @ Octagon

20

{:@ cict

2R

Section B-B
COLUMNTYPE 2

C )

Section C-C

are

Parabolic Fi
=

\

(l;\

T

/?

W varies
114t to 2t

g

2WH

. I

2Wo

g

2WR

Section D-D

COLUMN TYPE 2w

Superstructure

Column Type 2
Shaft | Top Dimensions
t Height| a b
4 12' 2 6'
5-6" | 166" | 29" | 8-3"
7 21" | 3-6" | 106"
Top width =
Shaftw + 2a
a p-—-—
L
K=y
£ o
Q. - -~
L
Fej
A I
A\l 7
Shaft w
[—————
FLARE DETAILS
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Standard Architectural Columns

Two Way Flare

Top section for 3H shown. Others
similar except as noted.

<:> Superstnucture <:>
Section A-A "' \ Section C-C

/“P%‘“\ ¥
R

are

>
Parabolic Flare —;

Parabolic Fi

[
—~/m)

w varies
1ot to 2t

- l <:><v Hexagon

()

3H 3WH
- , /_><» Octagon ©
AN
30 3Wg
3R ' 3WR
Section B-B Section D-D
COLUMNTYPE 3 COLUMN TYPE 3W

7-31.2

Column Type 3

Shaft

Top Dimensions

t |Height| a b c

12' 2' 6 1

5’-6" 1 6'_6" 2'_9" 8l-3l| 1 '_41&"

21" | 3'-6" |10™-6"| 1'-9"

Top width =
Shaftt + 2¢

Top Height
(]
A
\J
"

L0
vy
J‘ 'A
Shaft t
el
Side View
Top width =
Shaftw + 2a
a -t
1 1

Top Height
) -
i
|
'l

AL /l
Y L

Shaftw
el

Front View
FLARE DETAILS
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P ]

LARGE DIAMETER CIDH COLUMN REINFORCEMENT

>k Size and pitch of spirals

must be adjusted if necessary
to satisfy Article 6-16.2(2)
of Volume I,

@ 32

Longitudinal bars and )

- 1
o
©
] Pl i 8
© - Qv
'L_l ,v*/ a3
all
=| M o 2
e 2
1 |

hook bars at corners
of rectangular or square
columns may be terminated
below this point. See IN
page 7-31.3.

&

il

*a spiral*

\ Extend a minimum of !/a of vertical
reinforcement to tip of pile .

See poge 7-31.3
for spiral splice
detail

Reinforcement pattern extending into

CIDH pile to be the same as in column.
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December 1974

- 7-35

R

'0‘. Oll I

Allowable splice area 100

60 dia. min. lap

|

VERTICAL COLUMN REINFORCEMENT

-— fI‘. ,I

Column height greater than 34’

Lap splices permitted for *Il bars or smaller

<&,

Allowable splice area=2/3h

! 60 dia. min. lap

Column height 34’ or less |

Lap splices not allowed

COLUMN HEIGHT
34 FEET OR LESS

FIXED

COLUMN HEIGHT GREATER THAN 34 FEET

HINGED
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WEB WALL FOR PILE BENTS
..@
Elev
Top of
strut.
#*T @ 12—
off
#  3-6" ., R|E
66 Dowels Py i l
@ 18, 4-0"long.  ; == === ""‘““:}L_._T— _J I:)
==I_J | f | J —* +
I 1 I
e -
Elev { RIS
Bottom of =T | '
Sfofug.my / I l A

# Dowels x 5-6"
@ /8

Y e 3 .
Vert & Horiz.

ELEVATION

5"min ~

r‘

#s @ 18 —

J

£ Pile

K5 "mr').

— "6 Dowe/ @ /18

— %@ /2

<::1>~

SECT/ON

A-A
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i

HOOKS ON COLUMN REINFORCEMENT

- T

When it is nécessary to Hook a large number of column
bars. in a bent cap or footing, sufficient space should
be provided so that the hooks don't interfere with
other reinforcing or prestressing tendons. The follow-
ing details are typical of provisions that should be

made.
S N0
~N N NN N
N
~N N DN NN N N
<N N> SO N0
\\\\ \\\\ ~N N \\ ~N
__.> \\. ___________ D \\ ________ _>_..\__>l
—— e = = = — — N
S //- /r \ \\A N
f—--r r—=—" |
- | T T T -
== R
N N\ Vs
e e D e e
- SR D D D CSE G I CED SN e ey, P—‘ ———————— -“ r——‘—-
T \\\ SO
~ N ~N ~
S N SN
N NS N SN
~ DN N DN N
NN N DN ~

For length of
anedment see page 13-14

\\ —F—//
\ M\ /[ /]
AN E SV,

TYPICAL DETAILS

i WU

Nominal ties.If designed for seismic
forces,lies must be sized ond spaced
in accordonce with BDS Article 8.18.2.3

and continued into cap and footing.
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BENT CAP REINFORCEMENT
MAIN REINFORCEMENT OUTSIDE CAP STIRRUPS

Deck Reinf Main Bent Cap Bars

___.___t._;{:‘_t_n._ _1_71_‘ —_— e o
+ \ eeivnin Ladases/ %
I L __° o]lg e o
# (
4L Je Hooks to be tied to top
. deck longitudinal reinf.

A dropped deck sectiod may be ;,equired if main cap bars are bundied
vertically. Distribution bars and bottom transverse bars may have to be
terminated farther from the bent cap than 3" (standard) to aliow

vertical clearance for Main Bent Cap Bars.

SKEW < 20°

Deck Reinf /(Main Bent Cap Bars

of o ™o o s o e e e o
T / \ (7 T

Hooks to be located
in plane between top
8 bottom deck
longitudinal reinf.

SKEW_ > 20°

General! Note:
Main Bent Cap Reinf may be bundied vertically or
horizontally. Vertical bundles ,generally should be
avoided in Prestressed Bridges.
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BENT CAP SECTION DETAILS Ot020 SKEW

T Beams or Box Girders where deck reinforcement is placed parallel to cap

(80-5)
Limit of Br Det.@and

#5@ 12 Note | )-

Dimension ¢l. (Note 2)

(Usually 4Y2' for RC Box
and 35 for CIP/PS)

distributi

on reinf.

Large bars may have inadequate

clearance if extended in to overhang.

To'o‘

« F o F/"—"’;—_:f

# 11 in each stirrup hook. At bottom,
place bars symmetrical as possible.

P

A

R4 gl |

ab taper may be detailed in

*Clearance to main cap
reinforcement. (Detailers

add this note)

c @ _—.-_ - -Té_ -
™
* ¥ ~— Note 8
(Note 9) o \2\ ‘,/
_____ /b_L e - —— e
1= s X L p——
l T*Dimension c) '
(Note 5,usually 334 ) |a (e
| Omit upper*4 L1 bars l Bottom sl
L -
RC. BOX GIRDER BOTTOM SLAB
AWAY FROM COLUMNS
f {
4 I .
(———— r————.- .: = 7

Omit upper¥¥5 |__| bars

*Dimension cl.(Note 5)
(usually 35/ )

Cl1P/PS BOX

% % Reinforcement may be
bent or lowered to clear
P/S ducts.

GIRDER BOTTOM SLAB

Continued on BDD 7-42.1

this view by giving the indicated dimensions.
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BENT CAP SECTION DETAILS ( Cont) Closed stirrup ties across
construction reinforcament
within column area.

1 (Notee)
A A A A & /B A Al
o e [} ( F —A-—__A_r
o = ';:l ° Continue split stirrups LF through column
/ B area at |2 max.
A -—_____’.
(Note 3)— | —— .
© I e /Min.of4 311, top and bottom
2 ———"___
é [ 3 ___—--—_—-——’— L)
(Note 7 ) —~ — | I—F /
Note 4) ) -
1 St NG =] 1“7~
— e e — c— aw— a— . ——————— -
______{’..:_;.f_ o = s __ ..-_/
Structure Sofﬁ) L A ;J

Bottom slab taper may be detailed in

Use straight this view by giving the indicated dimensions

column bars
when possible

AT COLUMN

I, Adeqguate deck overhang reinforcement must be detailed on plan or elevation view.
Closer spacing may be required for servicibility condition of bent cap.

2. Detail clearance to main cop reinf. so that girder reinf. will rest on main cap bars.
3. Amount of construction and sideface reinforcement to be determined by the designer.
4. Caps should be at least 6" wider than columns, Additional width may be required by the
designer. ‘ .
5. Detail clearance to main cap reinf.so that main cap bars will rest on girder reint,

for R.C. Box Girder,or top longitudinal reinf.in bottom siab on CIP/ PS Box Girder.

6. . When dimension exceeds 3-0"add closed stirrup ties at 3-0" max. vertical spacing.Hook over
sideface reinforcement, Ties same size and horizontal spocing as stirrups.

7. . Spiral may be discontinuous at bent cap {and footing) to allow for placing cap (and footing)
reinforcement, Discontinuity locations must be designated’ on the plans.

8. Multiple stirrup legs should be equally épaced . If equal spaces are not possible for symmetry
of main reinforcement, stirrup width should be dimensioned on'plans. Place stirrups parallel
to girders.

9. Special consideration should be given for spacing bottom cap reinforcement and

vertical reinforcement in round columns.
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BENT CAP SECTION DETAILS OVER 20° SKEW

T-Beams or Box Girders where deck reinf. is placed normai or radial to bridge

* Dimension cl. Large bars may not have required
- (Note 2) clearance if extended into overhang.
. Main reinf. bars usually are placed
J wrere—w rer rn rn e too low to extend into overhang.
). [ ) o 5. 2 —3 7 2 | I S gt

e >l ; / as nearly equal an symmetrical as

possible.

T DN RNAS

I _ Place bars inside of hook , space bars
c
E
m

(Note 8) #*1) in each stirrup hook at bottom .

.g Place bars symmetrical as possible.

S V I v — /
% Dimension cl.T \ "

(Note2) " \
(Bottom slab taper may be detailed in
this view by giving the indicated dimensions

* /\\'_ _(Note 7)

RC. BOX GIRDER BOTTOM SLAB
AWAY FROM COLUMNS

2 ') * Clearance to main cop
reinforcement. ( Detailers
Y —_— add this note)
— e —— - 5
. . ' ¥ % Reinforcement may be bent or
Dimension cl.¥ _
(Note 2) . lowered to clear P/S ducts.

ClP/PS BOX GIRDER BOTTOM SLASB

Continued on BDD 7-43.1
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BENT CAP SECTION DETAILS (Cont.)

Closed stirrup ties across
/ construction reinforcement
within column area.
L (Note 5)

(Note 5)

,‘ ® /_""
[ — Split stirrups L[ through

column area at 12" max.

(Note 3)— |l —

[ )
| cm—
=y
fem—
—" /Min.of 4 11, top and bottom
Y I Y .
(Note 6 ) —
—
Ll
s
s}

’ (Note 4) 1 T

L)

L

A ;

Use straight this view by giving the indicated dimensions,
column bars

when possible

-—=r' - ‘9 A
A | hemul §
Bottom slab taper may be detailed in

AT COLUMN

NOTES

2

3
4.
5

6.

Detail clearance to main cap reinf. so that main girder reinf. will clear stirrups.

Amount of construction and sideface reinforcement to be determined by the designer. !n prestessed
bridges, the construction reinforcement must be dimensioned to clear tendons.

Caps should be ot least 6" wider than columns, Additional width may be required by the designer.

When dimension exceeds 3-0" add closed stirrup ties at 3-0" max.vertical spacing. Hook over

sideface reinforcément. Ties same size and horizontal spacing as stirrups .

Spiral may be discontinuous at bent cap (and footing) to allow for placing cap(and footing)
~ reinforcement. Discontinuity locations must be designated on the plans.

Multiple stirruplegs should be equally spaced.if equal spaces are not possible for symmetry
of main reinforcement, stirrup width should be dimensioned on plans. Place stirrups normal
to ¢ bent,

Special consideration should be given for spacing bottom cap reinf. ond vertical reinf. in round
columns,
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BENT CAP REINFORCEMENT

STEEL OR PRESTRESSED GIRDERS

Heavy loads placed near the edge of a concrete surface can produce spalling.
Two precautions should be taken to avoid this problem.

I. Additional reinforcement should be placed under ithe load ond
around the corner.

2. The load should be placed back away from the edge of concrete.
Clearances from edge of load to corners are shown.

The following sketch is for a typical situation. It should be adapted to suit
other similar conditions .

™

. SN NN N N N
» [] [ [ ] [] [ ) L ) [ ] [ ] ,
4 1 total 4 - /
under each girder - ‘
1"cl. . s
3 )
4-~[ ¥q —
@
1
ELEVATION
¢ >
2“ 3'
o cL min. °
| NN ‘ | AN\ S
( =N\
I"cl. B of e 9§ .
under girde?? = T ] tot. 4 each girder.
in addition to stirrups.
# @ - Conti . " T 1
—_— ) . inue stirrups through column area @ |2" max. l;l
If cap and column are same width,
o ¢l detail sufficient clearance for column
1N i reinforcement to clear bottom cap
5 . reinforcememj
8 ) ? —1
- J/

SECTION A-A
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STIRRUP REINFORCEMENT AT BENT
(VERTICAL EXTERIOR GIRDER)

/\/ Split stirrups T’g through
column area at 12" max .
¢ Bent — \
S *_[ tot 2 per girder obtuse corner
N (More than 2 may be required if
/ .
1 \‘v !

H— — qirder webs are flared.)
ML

Side face reinforcement
. /’é\ [Jor [ ] weical
A

Face of
column —

__! L§'_'lnin., lap

AL

NOTE: On sharply skewed structures a part plan, such as shown

here, should be used to assure adequate reinfarcement at bent cap,hinge,
and abutment ends.

Skews O - 20°: Place bent cap and diaphragm stirrups parallel to girders.

Skews over 20°: Place bent cap and diaphragm stirrups normal to & Bent.
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STIRRUP REINFORCEMENT AT BENTS
(SLOPING EXTERIOR GIRDERS)

Split stirrups tﬁ through
column area ot 12" max.

, "H:__E tot, 2 per girder obtuse corner side
” (More than 2 may be required if -
T N girder webs are flared)

- —
1
7’ Side face reinforcement
Inside face of ext. girder at
/ top of bottom slab
N

)
N\ s

/S L1

AR . .00 I N I |

s

See Standard Plans

ED)ane

column

11

NOTE:. On sharply skewed structures a part plan, such as shown

here,should be used to assure adequate reinforcement at bent cap and
hinge ends.

Skews O - 20° Place bent cap and diaphragm stirrups parallel to girders.

Skews over 20° Place bent cap and digphragm stirrups normal to € Bent.
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Sm—

SKEWED T-CAPS.

A T-shaped skewed cap or cantilever which supports
precast-prestressed girders should have special details
showing reinforcing in the skewed corners.

Special defails of acute
corner required.

L ——

—
—
Te— —
| —— -
< | — sm—
< | — —
NG | —~— -

These corners are very critical. The designer should
provide additional reinforcement to allow for construction
tolerances, uneven seating of the girder, longitudinal and
transverse movement of the girder, and other irregularities.
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